1 Fig. 2 . Structure of the reconfigurable optical multiplexer based on PDLC 2 By using the proposed structure, when no voltage is applied to the PDLC pixel, the light 3 that comes from the input port is scattered in the PDLC cell and, therefore, it is not focused 4 in the output port. On the contrary, when enough voltage is applied to the PDLC cell, the 5 light can pass through the PDLC cell being focused on the output port. In addition, variable 6 attenuation can be achieved by applying intermediates voltages. Each pixel can be 7 addressed independently from the adjacent ones, so each input port can be switched on/off 8 without affecting the others. 9
The introduced reconfigurable optical multiplexer can also acts as a variable optical 10 attenuator. It can operate in the visible range as POF do. The typical voltage value for 11 switching the PDLC is tenths of volts. The achieved insertion loss is about 1.6dB, the 12 crosstalk obtained is in the range of 30dB, and finally, the response time of the PDLC is in 13 the order of tenths of milliseconds. 14 2.1.2. Optical Multiplexers based on twisted nematic liquid crystals (TN-LC) 15
Other way in which liquid crystal is used is known as Twisted nematic liquid crystal (TN-16 LC). In this kind of devices, the liquid crystal is also sandwiched between two glasses 17 Different configurations have been proposed in literature for implementing optical switches 3 based on the polarization diversity method. A polarization insensitive 2 x 2 optical switch 4 based on TN-LC is presented in Fig. 8 efficient technique to connect POFBGs. The aforementioned reaching distance could provide 9 a remote monitoring service unit fully compliant for both short-reach networks (typically 10 less than 1 km), i.e. Local Area Networks (LANs) and in-building/in-hospital networks as 11 well as suitable for medium reach-distances (typically up to 10 km). Furthermore, the latter 12 value ensures applications in inter-hospital networks or to provide a convergent all-optical 13 and straightforward connection between patient's homes and a general practice service for 14 telemedicine purposes. However, the addition of POF-WDM multiplexer and demultiplexer devices, results in a 27 bit-rate penalty as the available optical power on the system decreases due to their insertion 28 over short reach distances ranging from 25m up to 100m for diffe ], even at OverFilled Launching (OFL) condition. These values are co eath estimation of the transmission limit of PF-GIPOFs as complex mo tricted mode launching schemes, equalization techniques or simultane over high-order latent PF-GIPOF passbands can be applied to enh apacity [88] [89] [90] .
rks have studied, analyzed and modeled the PF-GIPOF frequency ccount most of the parameters that affect the latter. Some noteworthy P esponse measurements are shown in Fig. 19 , in which a good ag erimental results and the theoretical curves predicted by the model is o shows the measured and theoretical frequency responses for a 50m, 2.5µm core diameter PF-GIPOF link with OFL condition and emp laser source operating at 1300nm. Further details of the math nd experiments are reported on [91] for the benefit of the readers. sured (solid line) and theoretical (dashed line) electrical responses for diameter PF-GIPOF lengths. equency response measurements, as shown in the above figure, ndwidth can be easily identified and, therefore, the channel capacit he PF-GIPOFs used are commercially available from Chromis Fiber of 55dB/km at 1300nm. For the frequency response measurements, a s transmitter was externally AM modulated with a RF sinusoidal sign odulation bandwidth) by means of an electro-optic (E/O) Mach16GHz bandwidth). An InGaAs-photodetector (22GHz bandwidth) is ly stated that for flexible high capacity GIPOF optical networks, proach seems to be necessary. Apart from the physical transmission F-GIPOF, it is equally important to consider the optical components advanced WDM-based optical architectures. The addition of these ers and demultiplexers limits the available optical power budget us resulting in a bit-rate penalty. This is due to the fact that the OSNR e ratio) of the system is being reduced, and so the fiber transmission The corresponding aggregated WDM capacity is summarized in Fig. 22 and compared to 4 the single channel operation. The achievable capacity of a single-WDM system does not 5 reach the best single channel results. For a single channel operation more than twice the 6 capacity compared to the single-capacity in the WDM approach. Therefore, assuming a 4-7 WDM system using the full available optical power and with similar bit rate transmission 8 performances in each channel the total achievable capacity would overcome the OSNR and 9 bit-rate limitation due to the optical losses introduced in the power budget of the system. It 10 is also noticed that for longer PF-GIPOF lengths the ratio between transmission capacities 11 for single channel and single-operation diminishes. This fact is attributed to differential 12 mode attenuation (DMA) together with mode coupling effects in PF-GIPOF that leads to a 13 sub-linear increase dependency of the fiber bandwidth regarding its length. This favours the 14 resulting transmission capacity. 15 Single channel WDM extension is also noticed that for longer PF-GIPOF lengths the ratio between transmission capacities 11 for single channel and single-λ operation diminishes. This fact is attributed to differential 12 mode attenuation (DMA) together with mode coupling effects in PF-GIPOF that leads to a 13 sub-linear increase dependency of the fiber bandwidth regarding its length. This favours the 14 resulting transmission capacity. n the other hand, capacity values for a 50µm core diameter PF-GIPOF following the same rocedure and under the same constraints are also shown (from its frequency response easurements). Greater capacities can be achieved as increasing the core diameter due to he presence of strong mode coupling effects and less modal noise effect, as shown in Fig.  3. ig. 23. Comparison of single channel operation and WDM extension over a 100m-and 50m-long link, at 1300nm, for different core diameter PF-GIPOFs.
. Discussion and Conclusions pplying WDM can further enhance the transmission capacity via plastic optical fiber (POF) ystems. This chapter is intented to bridge the gap of WDM POF-based networks for in- 
